Abstract: The paper provides a first systematic, comprehensive international benchmarking of South Africa's infrastructure performance. The analysis focuses on four major sectors--electricity, water and sanitation, information and communication technology, and transportation. The benchmarking is performed against the relevant group of comparator countries using a new World Bank international data base with objective and perception-based indicators of infrastructure performance from over 200 countries. Specifically, we seek to answer a number of relevant questions: How does South Africa compare on major indicators of infrastructure sector performance against the relevant country groups? What do outcome indicators tell us about the relative strengths and weaknesses of South Africa's infrastructure vis-à-vis various income and geographical comparator groups of countries? Where are the largest deviations-positive and negative--from the benchmarks and other comparators? And how does one interpret some of these comparisons to be useful for policy purposes? The results suggest the following. Despite recent gains, access remains a major issue in electricity and, especially, in water and sanitation (particularly in rural areas), and so does performance in local telecom services. Even transport performance appears comparatively less strong than would be expected in an upper middle-income, though more in-depth analysis of comparative performance of transport may be warranted to develop a more nuanced picture, especially across different modes of transport. The main policy implication is that there remain significant needs to scale up infrastructure investments--especially in the yet unserved areas--and improve efficiency in all four major infrastructure sectors if South Africa's infrastructure performance is to catch up with its group of upper middle-income countries.
Introduction
Infrastructure is back on the priority development agenda of developing countries, especially in SubSaharan Africa. The generally strong association between infrastructure and growth is now well established (e.g., Aschauer 1989; World Development Report 1994) . But during the 1990s, underinvestments in infrastructure in Latin America and Sub-Saharan Africa have led to lower economic growth than would otherwise likely be the case (see, for example, Esfahani and Ramirez 2003; and Easterly and Servén 2002) . More broadly, infrastructure affects human welfare directly and indirectly via access to and quality of basic services such as water and sanitation, though the impact can differ widely across regions, communities or income groups. Infrastructure is also associated with child health, human capital accumulation and the achievement of the Millenium Development Goals (MDGs) (Leipziger et al. 2003) .
In South Africa, infrastructure has been found to strongly affect economic growth (see, for example, Perkins, Fedderke and Luiz 2005; . In addition, the aging stock of infrastructure against rapidly growing needs has led to renewed emphasis by the government on scaling up infrastructure investments as part of broader policy efforts to lay the foundation for accelerated and pro-poor economic growth and more rapid economic and social integration of the society (see, for example, discussion by Trevor Manuel in South Africa's 2005 budget speech). Effective infrastructure scale-up requires an assessment of performance of various infrastructure sectors. In particular, analyzing international comparative performance can be a useful part of such assessments in order to identify dimensions (quantitative and qualitative) of infrastructure performance where South Africa scores better, on par, or worse than its relevant comparators. This is precisely the contribution of the present paper; in large part, the paper builds on and extends an earlier, preliminary exercise within a broader analysis of infrastructure and growth in South Africa (Bogetić and Fedderke 2005) .
The purpose of this paper, therefore, is to systematically benchmark South Africa's infrastructure performance in four major sectors--electricity, water and sanitation, information and communication technology, and transportation--against the relevant group of comparator countries using a new international data base with objective and perception-based indicators of infrastructure performance from over 200 countries. Specifically, we seek to answer a number of relevant questions: How does South Africa compare on major indicators of infrastructure sector performance against the relevant country groups? What do outcome indicators tell us about the relative strengths and weaknesses of South Africa's infrastructure vis-à-vis various income and geographical comparator groups of countries? Where are the largest deviations-positive and negative--from the benchmarks and other comparators? And how does one interpret some of these comparisons to be useful for policy purposes? __________________________________________________________ The answers to these questions are likely to provide important building blocks towards a more complete assessment of the state of infrastructure in South Africa, its performance, and any need for reform. It would also help frame the ongoing discussion in South Africa in a comparative perspective based on well-defined and widely accepted performance indicators.
The main results suggest the following. Compared to the benchmarks and other country groupings, South Africa's utilities provide solid service at reasonable quality and, in some cases, very competitive prices. Despite recent gains, however, access remains a major issue in electricity and, especially, in water and sanitation (particularly in rural areas where most of the poor reside), and so does performance in local telecom services. Even transport performance appears comparatively less strong than what would be expected in an upper middle-income, though more in-depth analysis of comparative performance of transport may be warranted to develop a more nuanced picture, especially across different modes of transport. The main policy implication is that there remain significant needs to scale up infrastructure investments--especially in the yet unserved areas--and improve efficiency in all four major infrastructure sectors if South Africa's infrastructure performance is to catch up with its group of upper middle-income countries.
The organization of the paper is the following. In the next section, we provide a brief overview of the data, the chosen comparators, and caveats. Then, in the following four sections, we present comparative assessments of the infrastructure performance in electricity, water and sanitation, information and communications technology, and transportation. This is followed by a brief section summarizing some of the larger deviations from the comparator groups of countries along with some reflections on policy implications. The final section provides concluding remarks.
The benchmarking database
The data used for comparing South Africa's performance comes from the World Bank research data base that was recently developed with a specific objective to be used for this type of benchmarking exercise (Eustache and Goicoechea, 2005) . The database pulls together the latest available observations from a number of well documented, specialized data sources that contain more detailed data with longitudinal information. The data base aims to measure sector performance by focusing on sector outcomes-access, affordability/pricing, and quality (technical or perceived). It also provides information on sector institutional reform. Data cover 207 countries (although coverage varies by sector and indicator) 1 with a limited number of variables 2 measuring sector outcomes. the aforementioned data base we use the available indicators for electricity (7), water & sanitation (4), and most of the broader group of indicators for information communication technology (13) and transport (10). For our purpose, the benchmarking is limited to sector performance indicators. Detailed benchmarking is presented in Tables 1-4 . We do not use nor discuss institutional reform indicators that are also available in the database, and are subject of a separate exercise.
As with any comparative indicators summarizing performance in a vast number of different countries, interpretation of comparisons must be made carefully and taken with caution. Some of the variations between the indicators may reflect other factors that may make single indicator comparison less revealing, or even misleading. The database itself has its limitations detailed in the cited World Bank analysis by Estache and Goicoechea. 3 In addition, where appropriate, we explain or qualify how specific circumstances in South Africa may affect a specific indicator comparison. Nevertheless, since the indicators presented here are widely accepted and fairly unambiguous representations of major dimensions of sector performance, we believe that the benchmarking and comparisons are sufficiently meaningful and could prove useful in both analytical and policymaking studies of South Africa's infrastructure performance. Detailed benchmarking for each sector is provided in the Tables 1-6. In the following discussion, we focus on some of the most important conclusions.
Energy--electricity
Overall assessment. Overall, South Africa's performance in the electricity sector (measured by the seven indicators discussed below) compared to the upper-middle income country benchmark is relatively weak in terms of access, but favorable in terms of technical efficiency (i.e., percentage of losses), pricing, and perceptions of service. The relatively low access reflects in large part the legacy of Apartheid, that left large segments of the population-especially the poor--outside the network of basic service provision. Since 1994, a significant area of policy success has been to increase service access, but the level remains behind the average expectation for upper middle-income countries. Low aggregate losses reflect solid internal technical efficiency of the electricity network, but this hides the problem of occasional outages in specific areas, even in large cities such as Johannesburg. Low prices reflect the comparatively low cost of South Africa's electricity (produced almost exclusively from coal) and the fact that a good part of the capital stock has already been depreciated as there has been little investment in the sector over the past two decades. 4 Finally, local perceptions of service have been rather favorable, but this may have reflected a selection bias in that only customers that do have service provision responded to this question. The overall picture, therefore, suggests that despite recent gains, the main weakness in South Africa's electricity sector lies in access which remains limited, particularly in terms of service delivery to the poor (Table 1 and Figures 1-2 ).
Access. Not surprisingly, South Africa's access to the electricity network is superior to the rest of Sub-Saharan Africa (SSA) with 66% of the population having access, compared to 15% for region as a whole.
5 Access has also risen substantially in South Africa, from some 30% ten years ago reflecting the success to date of the policy of widening access to the electricity network. Nevertheless, South Africa's level of overall access remains significantly behind-by about a third-its own income group of upper middle-income countries (87%). A related (and corroborating) statistic focusing on households indicates that about 65% of all households in South Africa report having access to electricity compared to 23% for the SSA region and 74% upper middle-income countries. Compared with other regions of the world, South Africa performs better than South Asia and East Asia Pacific.
Affordability-pricing. South African average end-user prices (US cents/kwh) are one of the cheapest in the world at 3 cents for residential and 2 cents for non-residential customers. By comparison, these user prices in upper middle income countries are, on average, about 9 and 7 cents, respectively, while SSA rates are 6 and 5 cents. The world average is 9 cents for residential customers and 6 cents for non-residential customers. In South Africa, the low user prices do not seem to reflect obvious, overall underpricing, as is the case in many developing countries with the attendant quasi-fiscal losses. Instead, it is a consequence of the low cost structure of what is considered a well-run state electricity company (ESKOM) and the fact that part of the capital stock has already been depreciated as there has been little investment in the sector over the past two decades; hence, the fixed cost component of the electricity cost/price in South Africa is very low. Quality-technical. Measured by the percentage of aggregate transmission and distribution losses, technical efficiency of the electricity sector is strong. Electric power transmission and distribution losses account for 8% of total output in South Africa, which outperforms both SSA (19%) and upper middle income countries (14%). Indeed, this aggregate performance is more comparable to the high-income group of OECD countries (6%). However, this aggregate picture must be qualified: for the 30% of the population not having access, this aggregate technical efficiency does not matter. In addition the increased prevalence of power outages in specific communities, even within Johannesburg, associated with the poor maintenance and the state of the distribution network under the control of local governments further qualifies the technical efficiency of the distribution network. Quality-perceptions. In terms of commercial perception of electricity service, South Africa ranks amongst the best with a 5.8 rating out of 7 (7=best, 1=worst). This compares favorably with high income OECD countries (6.3) and is higher than upper middle income countries (5.2). South Africa also performs well on commercial perception of the public agency electricity provider with a ranking of 6 out of 7. This ranking is only matched by Middle East and North Africa (MENA) and is higher than upper middle income (5.3) and high income OECD (5.3). As noted above, however, this may reflect a selection bias in that only customers with access to service would normally respond to this question. In that sense, the indicators of the lack of access (about 34% of the population) and the generally favorable perceptions of service cover essentially different segments of the population.
6 However, this static picture is going to change soon. The South African rates are likely to increase over the coming years as the electricity company, ESKOM, implements its major investment upgrading program aimed at rehabilitating and expanding its existing capacity and the distribution network. Part of the financing of this investment program will need to come from increased rates to accommodate higher fixed costs arising from the new investments. When it comes to pricing, this will require careful thought to the rebalancing/design of tariffs to balance the objectives of access, efficiency, revenue and affordability. 7 In South Africa, about half of the distribution network is under the control of the main utility ESKOM, and the rest is under the control of local governments. Since the local governments face major expenditure pressures against limited revenue sources available, maintenance of their electricity distribution network has often been inadequate. 
Water & sanitation
Overall assessment. Overall, South Africa's performance in access to water lags behind its benchmark upper middle-income group, essentially because of the much lower access in rural areas. This is even more notable with respect to sanitation. In terms of the overall average, the quality of drinking water as measured by the percentage of households using piped or welled water in the aggregate is better than in its benchmark group, but this is because of the very high performance on this indicator in urban areas.
(The database does not have information on affordability/pricing). By contrast, rural households score lower than the benchmark and also lower than almost all world regions, including Sub-Saharan Africa. Apparently, while access and quality do not appear to be major problems in urban areas, the performance in these dimensions in rural areas lags seriously behind most comparator groups. This favorable urban picture should also be qualified by the fact that in South Africa, some communities in urban areas, referred to as "peri-urban" areas (e.g., parts of Soweto, Diepsloot etc.) that may or may not belong formally or statistically to their larger urban agglomerations, often lack quantity and quality of basic service, such as water and sanitation (Table 2 and Figures 3-4 ).
Access. Overall access to water is below the benchmark upper middle-income countries, because of the significantly lower access in rural areas. Specifically, population with access to improved water is 87%, which is significantly higher than SSA (64%) but lags behind upper middle-income countries (93%). South Africa compares well to the broader group of middleincome countries (both lower and upper middle income) (89%), but is noticeably below high income OECD (99%). However, looking at the rural/urban differences, rural South Africa (73%) lags far behind the upper middle income rural average (85%), while South African urban areas (98%) do better than other upper middle-income countries (96%). About 67% of the population has access to improved sanitation, which is almost twice the SSA level and slightly above the world average (64%). However it is still far behind upper middle-income countries (86%) and high-income OECD countries (100%).
Quality-technical.
The percentage of households using piped or welled water as main source of drinking water is 85 for South Africa, which is higher than in upper middle income group (82%), East Asia and Pacific (80%), and SSA (78%), but below both Middle East & North Africa (89%) and South Asia (89%). Once again, however, this figure masks a stark contrast between urban and rural areas. The share of rural households in South Africa using piped or welled water as main source of drinking water is only 65% compared to 98% for urban areas. Significantly, the rural area percentage for South Africa is lower than the comparable rural household percentages in all the world regions, including SSA (71%), except for East Asia & Pacific and Latin America & the Caribbean which have very similar performance (64% each); the latter is the region that has been documented as having a significant backlog of infrastructure deficiencies that, inter alia, contributed to its low growth (Leipziger, 2001) . By contrast, South Africa's performance on this indicator in urban areas (98%) is the highest (together with South Asia) among all world regions and low and middle income countries.
Quality-perception. At 5.7 out of 7, South Africa gets one of the highest ratings in commercial perception of water service. The rating for high income OECD countries is 5.2 and SSA (4.2). Again, this may represent the view of the satisfaction with service by the segments of the population already enjoying access. Also, it may reflect the "urban bias" of the perception indicator, and may hide differences between the quality of service in urban versus rural communities (see section on urban-rural divide below). 
Information and Communications Technology (ICT)
Overall assessment. In general, the ICT sector in South Africa displays performance akin to that of the energy and water & sanitation sectors, with some interesting nuances emerging from the pricing of various services. At first glance, the overall indicator of access appears good, but supplementary indicators suggest less than expected quality and major gaps in service delivery, quality and even access in rural areas. For example, on the surface, South African households pay some of the highest local rates in the world, and the low affordability is reflected in low telephone ownership in rural areas. By contrast, off-peak cellular service and international calls to the United States are provided at low, competitive prices, catering largely the wealthier segments of the population. But this has to be qualified. The poor segments of the population may now be effectively by-passing the land-line network, and are switching straight into the cellular network. So the lower rates may not be exclusively benefiting the wealthy. (See the discussion below on the perception of cellular access.) Nevertheless, in the local debate on the cost issue, there are indications that high international prices prevail for calls to many other destinations, and that broadband access is both limited and expensive. 8 Moreover, quality, as measured by reported faults per year per 100 mainlines, appears surprisingly low for an upper middleincome country (Table 3 and Figures 5-6 ).
Access. In terms of mainline teledencity, the picture is similar to energy and water whereby South Africa has better penetration than SSA, Middle East & North Africa, South Asia, and East Asia Pacific countries but lags somewhat behind middle income countries and Latin America & the Caribbean. However cellular teledencity is reasonably comparable to upper middle-income countries though it still lags behind high-income OECD levels. In terms of household ownership of telephones, only 28% of South African households own a telephone, which is much higher than the upper middle-income benchmark of 13% and comparable figures for SSA and South Asia regions, both at 4%, and East Asia Pacific (9%). But it is still a long way from Europe and Central Asia (ECA) at 43%, suggesting considerable remaining room for growth. The ownership rates in rural areas, however, are seven times lower (6%) than in urban areas (43%) in South Africa, making the rural rate more comparable to those in entire group of middle-income countries.
Affordability-pricing. A 3-minute local call in U.S. cents is one of the most expensive in the world in South Africa at 15 cents, which is three times the cost in South Asia and East Asia Pacific and equal to the high-income OECD countries. This reflects monopolistic market structures in local services. Local debate in South Africa has also emphasized the high cost structure, including on the international call market segment. Nevertheless, within the cellular and international segment, some calls are very competitive. For example, the database used for this benchmarking shows that in terms of the cost of three off-peak minute cellular local calls (25 cents), South Africa has one of the cheapest rates when compared with upper middle-income (54 cents) and high-income OECD (59 cents) countries where costs are twice as much. In addition, according to the database (with original data from the ITU-World Telecommunications Development Report) an international, 3-minute, peak rate, fixed line call to the United States in 2001 appeared lower than in upper middle-income countries and high-income OECD countries, but this needs to be checked against most recent data within the country and a more detailed look at the rate structure before making definitive conclusions.
Quality-technical.
Reported faults per 100 telephone mainlines (per year) are very high (48) by upper middle-income (18) country standards and are closer to the SSA average (57). High income OECD country rates-towards which South Africa may aspire in this highly globalized sector--are more than four times lower (11%).
Quality-perception. Interestingly, perceptions of ICT are more closely aligned to the other indicators of performance. Commercial perception of telephone infrastructures rating is 5.1 out of 7 compared to 6.6 for high income OECD countries and 5.6 in upper middle income countries. Commercial perception of availability of mobile telephones is much higher at 6.3 (vs. 6 for upper middle income), which is only better in high income OECD at 6.6. Commercial perception of internet access in schools is also low by high income OECD standards, 3.6 vs. 5.4 and slightly lower than upper middle-income countries (3.8). Commercial perception of postal efficiency is even worse at 3.3 which is only just above the average for low income countries (3.1), and almost half the rating given to high income OECD, and compared to 4.4 for upper middle income countries. 
Transport
Overall assessment. The transport sector's overall performance indicators show South Africa lagging behind its comparator country groups and several other regions. This finding must be taken with caution though, reflecting at least two factors at play. First, it may simply reflect a more idiosyncratic territorial distribution of population and economic activity in a large, coastal, resource rich country such as South Africa than is the case for the average country group. Second, it may reflect some peculiarities in the type of road network that is appropriate for a country with semi-arid climate, and with a large proportion of its land surface carrying low population densities. However, it also reflects the legacy of the Apartheid era and wide inequalities in infrastructure service delivery between the privileged group and the majority of the population. Perceptions of the quality of service delivery are relatively favorable (Table 4 and Figures 7-8 ).
Access. Road density in terms of population (road-kilometers per 1,000 people)
is twice the average for low income countries and higher than Middle East & North Africa, and East Asia Pacific. However, at 6.1 road-km per 1000 people it is only a third of the density of high income OECD countries and two-thirds of upper-middle income countries. Interestingly, Brazil has significantly higher road density in terms of population (10), while Indonesia and Malaysia score lower (1.7 and 2.8). Road density in terms of land (road-kilometers per 1,000 sq km) is low (227) when compared with many other groups and is only higher than that of SSA (155) and low income countries (181). It is much lower than in benchmark upper middle-income countries (328). At the same time, it is important to recognize that these road density indicators for South Africa may be somewhat misleading in comparative perspective because of the specific territorial configuration of population density that is concentrated in comparatively small parts of an otherwise large national territory. To the extent that South Africa has lower than average population density and greater differences in the concentration of population and economic activity (parts of the country are very poorly inhabited with very little or no commercial activity) in different regions, the indicator may overstate the gap with comparator countries. For example, South Africa performance on density in terms of land appears similar to Brazil (203 road kilometers per 1,000 sq km)), another resource rich, coastal country with vast segments of the territory sparsely populated; similarly Indonesia and Malaysia also have very similar road density in terms of land (203 and 200 road kilometers per 1,000 sq km, respectively). 9 Rail lines density in terms of population, by contrast, is very high when compared to SSA, Middle East & North Africa, South Asia, East Asia Pacific, and Latin America & the Caribbean. It is slightly higher than the average for all middle income and just below the benchmark upper-income group. South Africa' rail lines density in terms of land, however, is far behind those in middle income and high income countries and is also behind South Asia but ahead of other groups. Similar qualification for the interpretation of road densitiy applies here as well.
Quality-technical.
According to the database, South Africa has one of the lowest percentages of paved roads at 21%. This is lower than SSA (25%) and low income countries (30%) and far behind upper middle income (57%) and high income countries (82%). This may reflect the legacy of the strong urban bias and the economic configuration of economic activity inherited from the Apartheid era. Four important caveats are in order here. First, local information on paved roads show a higher percentage (31%) that was already achieved in 1994 ; as of writing, we could not reconcile this with the number from the benchmarking database that on this indicator originates in the World Bank's World Development Report 2004. But even if the 31% figure is taken at face value, while it would imply better performance in South Africa than in SSA region, it would remain worse than in upper middle-income countries. Second, the quality of the paved roads variable itself probably hides considerable cross-country variation: paved roads in South Africa may be of higher quality than those in most SSA countries, but this variation would presumably be much less relevant for the upper middleincome group. Third, the proportion of roads paved may hide a relatively well developed road network in terms of road kilometers (thus inflating the denominator of the proportion), though the preceding discussion puts some limits on this possibility. Fourth, given the semi-arid climate of South Africa, and the low population densities in large parts of South Africa's geography, it is not clear what the optimal pave roads proportion might be. Nevertheless, irrespective of which proportion is used (21% or 31%), we note that that South Africa reports a lower proportion than its benchmark group of upper middle-income countries, and significantly lower than highincome OECD countries.
Quality-perception. South Africa has one of the longest travel times to work in main cities (35 minutes) when compared to upper middle income (29 minutes), high income OECD (32 minutes) and SSA (34 minutes) although the difference is small. The world average is 31 minutes. While the small difference makes it difficult to infer much of this comparison, the long commutes in South Africa may also reflects the inherited road network from the pre-1994 era that now results in the majority of the population often facing long and costly commutes; in some communities, commuting costs may reach prohibitive levels as proportion of the prospective wage, thereby discouraging job search and earning opportunities for the poor.
10 Commercial perception of service delivered by the roads department is one of the highest in the world at 5.3, only bettered by MENA at 5.5. The average for high income OECD countries is 4.3. Commercial perception of ports facilities and railroad services are lower than for roads but are still much higher than low and middle income countries and are not too far behind the ratings of high income OECD countries. Commercial perception of air transport services gets the highest ranking of all transport sectors at 5.6, which compares well with 5.7 for high income OECD countries. Transport (1999) estimated that based on OHS data for 1995, the average public transport trip in South Africa was 20 km, about twice the length experienced in Asian developing countries. South African commuters spent about 40% more time traveling than their Asian counterparts. Large differences from the benchmark As a conclusion to the detailed benchmarking of South Africa's infrastructure performance discussed above, it might be useful to highlight some of the large differences-positive and negative-against the areas where performance differences are small between South Africa and comparator groups of countries, especially the benchmark upper middle-income group. With appropriate caveats, this selection of indicators showing particularly "large deviations" (which we define as plus or minus 10% from the benchmark) from the benchmark can be taken as indicative of the possible significant strengths and weaknesses in infrastructure performance. We also note the areas where performance has been broadly on par (within the +/10% deviation from the benchmark) with that in upper middle income countries. Together with the additional, country specific indicators and analysis of sectors, it is hoped that this could help focus the attention of policymakers on those areas where performance improvements are most needed (Table 5 ).
In electricity, comparative indicators suggest that access remains a major issue, despite important gains in expanding access in recent years, while technical efficiency for the served population is relatively high. Indicators of internal technical efficiency (e.g., losses in distribution/transmission) and low prices are favorable compared with the benchmark country group as well as other comparators. These are comparatively strong dimensions of South Africa's performance in electricity. Also, the energy intensity, measured by the energy use per PPP GDP, appears broadly on par with that of the benchmark upper middle-income countries. However, indicators of access to network and reported access to service by households fall significantly short of what would be expected of a well-run sector in an upper middle-income country. While much was done in recent years to extend the service to the previously unserved population, much more remains to be done, especially in rural (and peri-urban) areas.
In water and sanitation, access is much lower than in benchmark upper-middle income countries, especially in rural areas. Quality indicators also indicate relative shortfalls. To the extent that the shortfalls reflect the internal imbalances between supply and demand for this vital service that is closely monitored internationally under the Millennium Development Goals (MDG) because of its multiple links with health and the general wellbeing, expanding access and quality in this sector may be particularly important.
In information and communications technology, pricing of services catering the wealthier segments of the population and the large, internationally oriented enterprise sector-cellular calls and some international calls (to the U.S., for example)-reflect generally good and competitively provided services. We note, however, that in the current debate, broadband speed and access in particular remain a strong area of concern. Arguably, broadband services are of particular concern to economic activity.
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Further, local service rates, which may be used relatively heavily by the middle class and the poorer segments of the population, are among the highest in the world. Finally, access rates, especially in poor, rural areas are much lower compared with the benchmark. The implication is that more could be done to raise competitiveness in the local service segment and generally expand access to the rural areas.
Finally, in transport, both road and rail, all basic indicators of performance show worse performance than the benchmark upper middle-income countries, even when accounting for some uncertainty about specific indicators and the caveats of interpretation. While this in part may reflect the peculiar territorial distribution of economic activity, population, markets, and transportable goods, it also reflects the legacy of the Apartheid. While more in-depth comparison of a more detailed battery of road indicators of quality and quantity of service would be needed to draw firm conclusions, the indicators presented do suggest the need for a deeper look at the adequacy of the road and rail network to service the needs of a growing, upper middle income country, including large segments of the rural population. The rural-urban divide Finally, given the clear "urban bias" of infrastructure distribution in many developing countries, including South Africa, no discussion of South Africa's infrastructure performance can be complete without at least a preliminary look at the rural-urban divide. However, internationally comparative data on urban and rural dimensions or infrastructure performance are limited. In the data base used, for example, there are no rural and urban data for transport directly available, and indicators for other sectors are generally more limited. Nevertheless, some available indicators do provide a glimpse of the important differences in infrastructure performance between rural and urban areas of South Africa (Table 6 ). In a nutshell, the available indicators on electricity, water and sanitation, and telephone services suggest that while urban areas score relatively well, there is a significant shortfall in access to improved water and sanitation in rural areas of South Africa compared with the benchmark upper middle income countries. Therefore, territorial equity between rural and urban areas for some infrastructure services that may matter most for the poor--water and sanitation--is a major issue. In electricity, access in urban areas is lower than in upper middle-income countries, while in rural areas access is above the benchmark. This reflects major efforts (and gains) in recent years to expand access in South Africa; nevertheless, the overall access, as noted in the earlier sections of the paper, remains below the benchmark. In access to improved water and sanitation, however, rural areas of South Africa lag significantly behind their upper middle-income country counterparts. Finally, telephone ownership is South Africa appears to be better in both rural and rural areas than in the upper middle-income countries. This should not be taken automatically to imply better service, for which comparative indicators in rural areas are not available. In fact, as noted in the earlier sections, other aggregate indicators of telecom service performance (especially in local services) suggest considerable scope for improvement.
Conclusion
In sum, we have benchmarked South Africa's infrastructure performance on all four major infrastructure sectors in terms of key indicators of access, affordability-pricing, and quality using the new World Bank database of infrastructure sector outcome indicators from 207 countries. The broad results suggest the following: access remains a major issue in electricity and, especially, water and sanitation (particularly in rural areas), and so does performance in local telecom services. Even transport performance appears comparatively less strong than would be expected, though more in-depth analysis of comparative performance of transport may be warranted to develop a more nuanced picture, especially across different modes of transport. The main policy implication is that there remain significant needs to scale up infrastructure investments--especially in the yet unserved areas--and improve efficiency in all four major infrastructure sectors if South Africa's infrastructure performance is to catch up with its group of upper middle-income countries. In a separate paper, we provide panel-data based estimates of South Africa's investment needs in electricity and telecommunications sectors (Bogetić and Fedderke 2006) .
More specifically, compared to the benchmark and other country groupings, South Africa's utilities provide solid service at reasonable quality and, in some cases, very competitive prices. But there remain significant shortfalls relative to benchmarks in all infrastructure sectors, largely related to limited access and less than expected quality, especially in rural areas, where large numbers of South Africa's poor live with limited or no access to service. To catch up with its income group in terms of these indicators, South Africa will need to improve access to and quality of electricity, and water and sanitation services in presently unserved areas. Indicators of transport performance, while less definitive, potentially also point in the same direction. Even in telecom, the most globalized and "modern" infrastructure sector, access in rural areas can be improved and pricing of local services remains uncompetitive. Moreover, to put it simply, if South Africa is to strengthen its overall infrastructure performance, it will need to improve these dimensions' performance in the sectors faster than the average country in the upper middle-income group while maintaining or improving its position in the already strong areas of performance. This will not be easy in competition within a group of countries all aspiring to move to much higher levels of income and with ambitious poverty reduction targets. But catching up with these relative shortfalls may also help South Africa reduce its economic inequities and poverty rates and, therefore, meet the infrastructure related Millennium Development Goals (MDGs). It could also help address some of the concerns about South Africa's external and industrial competitiveness and service delivery that in good part depends on the efficiency and capacity of network utilities to deliver basic services to population and businesses alike.
